An alternative splicing site modifies the carboxyl-terminal trans-membrane domains of the Na+/Ca2+ exchanger.
The 6-kilobase (kb) cDNA of pTB11 clone and its 5' fragment of 3.7 kb encoding the canine heart Na+/Ca2+ exchanger (Nicoll, D.A., Longoni, S., and Philipson, K.D. (1990) Science 250, 562-565) were transiently expressed in 293 cells to investigate the role of the 3'-"untranslated" region. Both fragments yielded high levels of expressed protein that were well incorporated in the membranes. Cells expressing the 6-kb cDNA produced rearranged transcripts of smaller than expected size. A 120-kDa polypeptide was produced in cells expressing the modified exchanger, and Ca2+ uptake was higher in this type of transfected cells. A constant stretch of nucleotides located at the 3' end of the 6 kb cDNA was found to be connected, by alternative RNA splicing, to four different upstream sequence positions. The deduced hydrophobic sequence of the spliced-in exon could replace the IX or the XI trans-membrane domain of the exchanger protein in two spliced isoforms. The new exon sequence was not completely included in the pTB11 insert, i.e. these two products were artificially truncated. The RNA processing of these two alternative 5'-splicing sites also occurred in tissues, as shown by RNase protection analysis. In a third type of isoform the splicing took place downstream of the originally proposed stop codon, whereas in a fourth type a stop codon was introduced after the V hydrophobic segment in the large intracellular loop.